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Express Mail Label No. EV396081810US 

[000 1] SPOKED WHEEL FOR A BICYCLE AND 

METHOD FOR ITS MANUFACTURE 

[0002] CROSS REFERENCE TO RELATED APPLICATION(S) 

[0003] This application is a continuation of U.S. Patent Application Serial No. 

10/216,259 filed August 9, 2002, which is/are incorporated by reference as if fully set 

forth. 

[0004] FIELD OF INVENTION 

[0005] The present invention relates generally to the field of spoked wheels and 

specifically to the spoking pattern or arrangement of the spokes that connect the hub to 
the rim. 

[0006] BACKGROUND 

[0007] Customarily, the most inexpensive wheels (having a number of spokes 

that may be as high as 36) are assembled with spokes that are non-radial, and 
therefore cross over each other, on both sides of the wheel. The wheels used in 
competition are characterized by a smaller number of spokes (which may be as low as 
16 or fewer) and are generally assembled with radial spokes on both sides of the wheel 
in the case of front wheels, while on the rear wheel the spokes on one side may be 
radial and those on the other side may be non-radial and crossed. 
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[0008] This type of configuration leads to aesthetic results that have now become 

established and repetitive. In commercial terms, it would be desirable to have spoking 
patterns available that are more original from the aesthetic standpoint and make it 
possible to distinguish the product from the many very similar wheels available on the 
market. 

[0009] Apart from this requirement of differentiation from the aesthetic 

standpoint, it is also necessary to simplify the operations of assembling the wheels, this 
is particularly true in the case of high-quality wheels in which assembly takes place 
manually. In this case, specifically, it would be desirable to make use of an assembly 
sequence that facilitates the centring operations and reduces the assembly time. 
[0010] A further requirement is to make the transmission of forces between the 

hub and the rim via the spokes more consistent and efficient. 

[0011] SUMMARY 

[0012] A spoke wheel having a hub and a rim connected together by a plurality of 

spokes. The wheel comprises an elongate hub having spaced apart first and second 
securing portions that define a plurality of spoke receiving apertures which are spaced 
circumferentially about a central axis through the hub; a rim having an equal 
plurality of spoke receiving apertures define therein; and an equal plurality of spokes 
divided into first and second sets of spokes wherein the spokes of the first set are 
connected between the first securing portion and the rim and the spokes of the second 
set are connected between the second securing portion and the rim, and both the first 
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and the second sets of spokes include spokes that are oriented radially with respect to 
the central axis through the hub and spokes that are oriented non-radially with respect 
to the central axis through the hub. 

[0013] BRIEF DESCRIPTION OF THE DRAWING(S) 

[0014] Further features and advantages of the invention will become apparent 

from the description that follows, with reference to the attached drawings, which are 

provided purely by way of example and without implying any limitation, and in which: 

[0015] Figure 1 is a perspective view of a wheel according to the present 

invention; 

[0016] Figure 2 is a plan view of the wheel according to Figure 1; 

[0017] Figure 3 is an enlarged view of the detail indicated by the arrow III in 

Figure 1; 

[0018] Figure 4 shows a plan view of the detail indicated by the arrow IV in 

Figure 3; and 

[0019] Figure 5 is a perspective view illustrating an intermediate phase of the 

assembly sequence of a wheel according to Figure 1. 

[0020] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 
[0021] In the figures, the numeral 1 designates as a whole a spoked bicycle wheel 

comprising a rim 2 connected to a hub 4 by means of a plurality of spokes 10 having 
outer ends secured to the rim 2 and inner ends secured to the hub 4. 
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[0022] The hub 4 comprises a first and a second portion for securing the spokes, 

designated respectively 6 and 8. The spokes having their inner ends secured to the 
first portion 6 are designated 10' and the spokes having their inner ends secured to the 
second portion 8 are designated 10". For the sake of simplicity, in the remainder of the 
description and claims the spokes 10' will be referred to as spokes of the first set and 
the spokes 10 M will be referred to as spokes of the second set. In turn, the spokes of the 
first and of the second set 10', 10" are subdivided into radial spokes and non-radial 
spokes. The radial spokes sets are identified by the subscript "r" and the non-radial 
spokes by the subscript "t H . For the purposes of the present description and of the 
claims that follow, the definition of the terms "radial" and "non-radial" is given with 
reference to the axis of rotation 12 of the hub 4: the definition "radial" is given to a 
spoke 10 contained in a plane passing through the axis 12 of the hub 4, and the 
definition "non-radial" is given to a spoke 10 that is not contained in a plane passing 
through the axis 12. 

[0023] The first and the second set of spokes 10' and 10" each comprise a 

plurality of radial spokes 10' r 10" r and a plurality of non-radial spokes 10't, 10"t. On 
each side of the wheel, the radial and non-radial spokes are grouped in pairs which are 
mutually equidistant in the circumferential direction around the first portion 6 or 
second portion 8. 

[0024] Each pair formed by a radial spoke 10V and a non-radial spoke 10't of the 

first set secured to portion 6 is associated with a corresponding pair formed by a radial 
spoke 10" r and a non-radial spoke 10"t of the second set secured to portion 8, so that the 
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wheel 1 assumes the form of a wheel having radial members that are mutually 
equidistant, wherein each associated pairing comprises a radial spoke and a non-radial 
spoke of the first set and a radial spoke and a non-radial spoke of the second set. 
[0025] The non-radial spokes are oriented in two different ways. Referring to 

Figures 2 and 3, the non-radial spokes of the first set 10't are oriented in a direction 
that we may define as "counter-clockwise" relative to the axis of rotation of the hub 
while the non-radial spokes of the second set 10 M tare oriented in the opposite direction, 
that is to say in a direction that we may define as "clockwise" relative to the axis of 
rotation of the hub. The non-radial spokes of the first and of the second set 10'tand 
10"t are equal in number and are equally subdivided between the two orientations. 
[0026] In the illustrated embodiment, the wheel 1 has a total of twenty (20) 

spokes. On each side of the wheel are provided five radial spokes and five non-radial 
spokes. The number of spokes may however be varied as a function of the wheel's 
requirements. The non-radial spokes of the two sides of the wheel have mutually 
opposite orientations in order to balance the tangential forces acting on the rim 2 and 
on the hub 4 as a result of the tensioning of the spokes. 

[0027] The sequence for assembling a wheel according to the present invention 

has the following operational phases: 

[0028] - assembling the radial spokes 10V and 10" r alone and preliminary 

centring of the wheel (this phase is illustrated in Figure 5), 

[0029] - assembling and progressive tensioning of the non-radial spokes 10't and 

10"t, and 
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[0030] - final tensioning and centring of the wheel. 

[0031] This assembly procedure is especially advantageous in cases where the 

assembly of the spokes takes place manually. The main advantage lies in the fact that 
by the end of the first phase the wheel is already assembled and stabilized and can be 
easily manipulated in the subsequent phase. In particular, it is unnecessary for the 
operator to assemble the non-radial spokes on a unit that is not yet stable. The two 
sets of non-radial spokes in mutual opposition stabilize the wheel from the torsional 
standpoint and apply a torsional preloading to the hub 4. This induces a state of 
torsional stress and a rotational deformation of the body of the hub owing to the 
tensioning of the spokes. This effect allows the recovery of the detensioning of the 
spokes via the elastic energy stored in the body of the hub, which reduces the risk of 
loosening of the spokes. 

[0032] The wheel according to the present invention may be used either as a 

front wheel or as a rear wheel. In the case where the invention is applied to a rear 
wheel or to a front wheel having a disc brake, the spokes 10' and 10" will have different 
inclinations relative to the median plane of the wheel because of the size, in the 
direction of the axis of the hub, of the gear set or of the brake disc. A different 
inclination of the two sets of spokes calls for greater tensioning of the spokes of lesser 
inclination, for the purpose of balancing the forces applied to the rim by the spokes of 
the opposite side. The fact of having two mutually dissociated sets of non-radial spokes 
makes it possible to reduce the fatigue stress on the more highly tensioned spokes. 
Specifically, for the purpose of limiting the fatigue stresses on the more highly 
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tensioned spokes, the wheel may be assembled so that the said spokes, as a result of 
the torque transmission caused by pedalling or by the braking action on the disc, are 
detensioned relative to the assembly tension, while the spokes under lower static 
tension increase their tension relative to the nominal assembly value as a result of the 
torque transmission. In this way, the spokes that are more highly tensioned at the time 
of assembly, and potentially more subject to the risk of breaking, are working under 
reduction of load, and thus under less critical conditions from the point of view of 
fatigue stress, while the spokes that are less highly tensioned at the time of assembly, 
and therefore less subject to the risk of breaking, are working under increase of load, 
and thus under more critical conditions from the point of view of fatigue stress. In this 
way, the loading conditions arising overall are more even between the spokes of the 
first and of the second set. 

[0033] Of course, without departing from the principle of the invention, details of 

design and forms of embodiment may vary extensively by comparison with what has 
been described and illustrated purely by way of example, without thereby departing 
from the scope of the present invention. 

* * * 
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